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DETAILED ACTION 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action mailed June 17, 2009. Applicant's cancellation of claims 
1 -36, amendment of claim 37 and withdrawal of claims 44-53, filed November 6, 2009, 
have been received and entered in full. 

Claims 37-43 are under examination. 

Response to Arguments 

Applicant's amendment of claim 37 citing the genes that must be present in the 
flesh of the tomato plant (see page 2 of 'Amendments to the claims' filed November 6, 
2009) have overcome the 35 USC 112, second paragraph rejection on page 3 of the 
Office Action mailed June 17, 2009. The rejection has been withdrawn. 

Claim Rejections - 35 USC § 103 

Claims 37-43 remain rejected under 35 U.S.C. 103(a) as being unpatentable 
over Goffreda et al (Theor Appl Genet 78: 210-216, 1989), in view of Muir et al (Nature 
Biotechnology 19: 470-474, 2001), in view of Peralta et al (American J. Botany 88(10): 
1888-1902, 2001), in view of Allard (Interspecific hybridization in plant breeding. In 
Principles of plant breeding, Chapter 34, pp. 434-443, 1960). 

The claims read on a method of making a hybrid Lycopersicon plant expressing 
flavonol in the peel and flesh of the fruit of said plant by crossing a wild Lycopersicon 
species that expresses CHI in the peel and that expresses genes of the flavonol 
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biosynthetic pathway in the flesh with a L. esculentum plant to produce said hybrid 
plant, wherein said genes of the flavonol biosynthetic pathway comprise CHS, CHI, F3H 
and FLS. 

The claims read on an interspecific cross between two species of Lycopersicon 
wherein desirable genes from the wild Lycopersicon species is introgressed into the L. 
esculentum to produce a hybrid plant having the desired genes. 

The state of the art teaches that interspecific crosses are used to improve tomato 
plants by introgressing desired genes from wild species of Lycopersicon into L. 
esculentum. Allard (Interspecific hybridization in plant breeding. In Principles of plant 
breeding, Chapter 34, pp. 434-443, 1960) teaches, "[interspecific hybridization in the 
genus Lycopersicon is particularly interesting because many different hybrids can be 
secured, and most of the hybrids that can be made are sufficiently fertile to permit 
extensive studies of their progeny... [and] [h]ybrids of L. esculentum with L. peruvianum 
and the closely related species L. chilense hold the greatest promise of contributing 
useful traits to horticultural varieties of tomatoes". See page 436, 1 st paragraph, under 
section entitled "Interspecific hybridization of tomatoes" and page 437, last paragraph to 
page 438, line 1. 

Therefore, it would have been obvious to one of ordinary skill in the art to use 
wild species of Lycopersicon in a cross with L. esculentum to produce hybrid plants that 
have a desired trait because Allard teaches that wild species are easily crossed with 
domesticated tomato and that wild species are used in crosses with domesticated 
tomato to contribute useful traits. 



Application/Control Number: 10/517,903 Page 4 

Art Unit: 1638 

Goffreda et al teach a method of making a hybrid Lycopersicon plant by crossing 
a wild Lycopersicon species with a L. esculentum plant. See, for example, page 212, 
Table 2 where it teaches the cross of L. esculentum cv. New Yorker x L. pennellii LA716 
and the cross of L. esculentum cv. VF Vendor x L pennellii LA716 and the F1 hybrids 
produced from both crosses. In addition, Goffreda et al teach that hybrid plants 
produced from such a cross had the resistance gene of the wild Lycopersicon species. 
See, page 212, Table 2 and 2 nd column, 1 st paragraph of 'Results and discussion'. 

Goffreda et al differs from the claimed invention in that Goffreda et al teach a wild 
Lycopersicon species that expresses potato aphid resistance and does not teach a wild 
Lycopersicon species that expresses CHI in the peel and that expresses genes of the 
flavonol biosynthetic pathway in the flesh. 

Muir et al teach the importance of CHI in the flavonol biosynthetic pathway. See, 
for example, page 470, 1st column, last paragraph to 2nd column, lines 1-6 where it 
teaches that chalcone isomerase is an enzyme involved in flavonol biosynthesis and 
has been used to produce transgenic fruit with in an increase in peel flavonols. 

In addition, Muir et al teach the genes of the flavonol biosynthetic pathway (see, 
for example, page 471 , Figure 1 where it teaches CHS, CHI, F3H and FLS) as well as 
the importance of the genes of the flavonol biosynthetic pathway (see, for example, 
page 470, 1 st column, 2 nd paragraph where it teaches "[f]lavonoids are... thought to 
possess health-promoting properties"). Furthermore, Muir et al teach that flavonoids 
occur naturally in fruits, vegetables, nuts, seeds and flowers (see page 470, 1st column, 
2nd paragraph). 



Application/Control Number: 10/517,903 Page 5 

Art Unit: 1638 

Peralta et al teach accessions of wild Lycopersicon species, including LA1963, 
LA2884 and LA1926. See, for example, page 1890, Table 1 . Thus, accessions of wild 
Lycopersicon species were known to those of ordinary skill in the art. 

Therefore, it would have been obvious to one of ordinary skill in the art that the 
claimed method is a simple substitution of one known element for another to obtain a 
predictable result. 

It would have been obvious to one of ordinary skill in the art to substitute the wild 
Lycopersicon species that expresses potato aphid resistance in the method of Goffreda 
with a wild Lycopersicon species that expresses CHI in the peel and that expresses 
genes of the flavonol biosynthetic pathway in the flesh as claimed in the instant 
invention. The results of the substitution would have been predictable because Allard 
teaches that wild species of Lycopersicon can be crossed with L. esculentum to 
produce hybrid plants that have a desired trait. 

MPEP 2141 (I) teaches, "In KSR, the Supreme Court particularly emphasized 
"the need for caution in granting a patent based on the combination of elements found 

in the prior art,"ld. at , 82 USPQ2d at 1395, and discussed circumstances in which a 

patent might be determined to be obvious. Importantly, the Supreme Court reaffirmed 
principles based on its precedent that "[t]he combination of familiar elements according 
to known methods is likely to be obvious when it does no more than yield predictable 
results."ld. at , 82 USPQ2d at 1395... The Supreme Court further stated that: 

When a work is available in one field of endeavor, design incentives and other 
market forces can prompt variations of it, either in the same field or a different one. If a 
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person of ordinary skill can implement a predictable variation, § 103 likely bars its 
patentability. For the same reason, if a technique has been used to improve one device, 
and a person of ordinary skill in the art would recognize that it would improve similar 
devices in the same way, using the technique is obvious unless its actual application is 
beyond his or her skill. Id. at , 82 USPQ2d at 1 396". 

Thus, in the instant case, it would have been obvious to one of ordinary skill in 
the art that the method of Goffreda et al in producing hybrid tomato plants with potato 
aphid resistance by crossing a domesticated tomato with a wild species tomato having 
potato aphid resistance could be used to produce hybrid tomato plants to have flavonol 
in the peel and flesh of the fruit simply by crossing a domesticated tomato with a wild 
species tomato having CHI in the peel and that expresses genes of the flavonol 
biosynthetic pathway in the flesh. 

Applicant argues that the Examiner's assertion that the claims read on an 
interspecific cross between two species of Lycopersicon wherein a desirable gene from 
the wild Lycopersicon species is introgressed into the L. esculentum to produce a hybrid 
plant having the desired gene is not an accurate statement of the claimed subject 
matter because the claims read on the introgression of specific genes from wild 
Lycopersicon species (see page 4, last paragraph to page 5, 1st paragraph of 
'Remarks' filed November 6, 2009). 

The Examiner acknowledges Applicant's remarks; however, even if the claims 
read on the introgression of specific genes from wild Lycopersicon species, the Allard 
references, as discussed in the previous Office Action mailed June 17, 2009, teaches 
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interspecific hybridization in the genus of Lycopersicon and that hybrids produced from 
such crosses are fertile. Thus, it would have been obvious to one of ordinary skill in the 
art to introgress genes from wild Lycopersicon species. In addition, one of ordinary skill 
in the art would have been motivated to combine this teaching with that of the Muir 
reference to produce hybrid tomato plants that have genes of the flavonol biosynthetic 
pathway because the Muir reference teaches that "[f]lavonoids are... thought to possess 
health-promoting properties... [and] occur naturally in fruits, vegetables, nuts, seeds and 
flowers (see page 470, 1st column, 2nd paragraph). 

Applicant argues that the Examiner has failed to provide a combination of 
references that includes each element of the claimed invention, namely (1) a wild 
Lycopersicon species expressing CHI in the peel and the genes of the flavonol 
biosynthetic pathway in the fruit flesh, (2) a domesticated L. esculentum plant, (3) 
crossing said wild and domesticated plant and (4) obtaining as a result a hybrid 
Lycopersicon plant that expresses CHI in the peel and the genes of the flavonol 
biosynthetic pathway in the fruit flesh (see page 5, 4th paragraph of 'Remarks' filed 
November 6, 2009). 

This is not persuasive. With regard to (1), Peralta et al teach wild Lycopersicon 
species. Peralta et al do not teach wild Lycopersicon species expressing CHI in the peel 
and the genes of the flavonol biosynthetic pathway in the fruit flesh; however, Muir et al 
teach the importance of CHI in the flavonol biosynthetic pathway and by combining the 
Peralta and Muir references with the teachings of interspecific hybridization taught by 
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Allard it would have been obvious to one of ordinary skill in the art to derive a wild 
Lycopersicon species expressing CHI in the peel and the genes of the flavonol 
biosynthetic pathway in the fruit flesh. Thus, it would have been obvious to one of 
ordinary skill in the art to substitute one known element for another to yield a predictable 
result. See MPEP 2143(B). 

With regard to (2), Goffreda et al teach a L esculentum plant. See, for example, 
page 212, Table 2 where it teaches the cross of L. esculentum cv. New Yorker. 

With regard to (3) and (4), Goffreda et al teach crossing a wild Lycopersicon 
species with a L. esculentum plant. See, for example, page 212, Table 2 where it 
teaches the cross of L. esculentum cv. New Yorker x L. pennellii LA71 6 and the cross of 
L. esculentum cv. VF Vendor x L. pennellii LA716 and the F1 hybrids produced from 
both crosses and as discussed above, Muir et al teach the importance of CHI in the 
flavonol biosynthetic pathway; thus, by combining the Peralta and Muir references with 
the teachings of interspecific hybridization taught by Allard it would have been obvious 
to one of ordinary skill in the art to derive a wild Lycopersicon species expressing CHI in 
the peel and the genes of the flavonol biosynthetic pathway in the fruit flesh. Thus, it 
would have been obvious to one of ordinary skill in the art to substitute one known 
element for another to yield a predictable result. See MPEP 2143(B). 

Applicant argues that the Muir reference only describes a transgenic approach to 
transferring CHI from Petunia into the peel only of a domesticated tomato and does not 
provide a method for transferring all genes of the biosynthetic pathway into the fruit 
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flesh of a hybrid tomato plant as contemplated by the claimed invention via breeding 
techniques from wild Lycopersicon to L. esculentum (see page 5, last paragraph to 
page 6, line 3 of 'Remarks' filed November 6, 2009). 

This is not persuasive. MPEP 2143(B) teaches that simple substitution of one 
known element for another to obtain predictable results is obvious. In the instant case, it 
would have been obvious to one of ordinary skill in the art that the wild Lycopersicon 
species used in a cross with L. esculentum to produce hybrid tomato as taught in the 
Goffreda et al reference can simply be substituted with the tomato plant taught in the 
Muir reference that expresses CHI in the peel to yield the predictable result of hybrid 
tomato plants that express CHI in the peel. 

It would have been obvious to one of ordinary skill in the art to use the method of 
Goffreda et al in producing hybrid tomato plants having genes of the flavonol 
biosynthetic pathway by crossing a domesticated tomato with a wild species tomato 
because, as discussed above, Goffreda et al teach that hybrid plants produced from 
such a cross had the desired gene of the wild Lycopersicon species. 

One of ordinary skill in the art would have been motivated to use a wild species 
tomato plant having genes of the flavonol biosynthetic pathway because the Muir 
reference teaches that flavonoids have been shown to exhibit a wide range of biological 
activities. ..including antioxidant and vasodilatory actions (see page 470, 1st column, 
2nd paragraph). 

With regard to the genes of the flavonol biosynthetic pathway cited in the newly 
amended claim 37, a person of ordinary skill has good reason to pursue the known 
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options within his or her technical grasp. In the instant case, the genes of the flavonol 
biosynthetic pathway were known in the art, see, for example, page 471 , Figure 1 of the 
Muir reference. Thus, it would have been obvious to one of ordinary skill in the art to 
select hybrid tomato plants having other genes in the flavonol biosynthetic pathway 
because the Muir reference teaches that flavonoids have been shown to exhibit a wide 
range of biological activities. ..including antioxidant and vasodilatory actions (see page 
470, 1st column, 2nd paragraph). 

Applicant argues that none of the cited references teach the importance of the 
genes of the flavonol biosynthetic pathway (CHI, CHS F3H, FLS) or the transference of 
these genes into the fruit flesh of a wild Lycopersicon x L esculentum hybrid tomato 
plant (see page 6, 1 st full paragraph of 'Remarks' filed November 6, 2009). 

This is not persuasive. The Muir references teaches the genes of the flavonol 
biosynthetic pathway (see page 471 , Figure 1 ) as well as the importance of the genes of 
the flavonol biosynthetic pathway (see, for example, page 470, 1 st column, 2 nd 
paragraph where it teaches "[f]lavonoids are... thought to possess health-promoting 
properties"). In addition, the Muir reference teaches that flavonoids occur naturally in 
fruits, vegetables, nuts, seeds and flowers (see page 470, 1st column, 2nd paragraph). 

With regard to the transference of these genes into the fruit flesh of a wild 
Lycopersicon x L. esculentum hybrid tomato plant, the Goffreda reference teaches 
crossing a wild Lycopersicon species with a L. esculentum plant (see, for example, 
page 212, Table 2 where it teaches the cross of L. esculentum cv. New Yorker x L. 
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pennellii LA71 6 and the cross of L. esculentum cv. VF Vendor x L. pennellii LA71 6 and 
the F1 hybrids produced from both crosses) and the Allard reference teaches that 
interspecific crosses are used to improve tomato plants by crossing wild species of 
Lycopersicon with L. esculentum (see, for example, page 436, 1 st paragraph, under 
section entitled "Interspecific hybridization of tomatoes" and page 437, last paragraph to 
page 438, line 1). 

These teachings combined with the Muir reference teaching of CHI in the 
flavonol biosynthetic pathway and the importance of flavonoids, as discussed above, 
would have been obvious to one of ordinary skill in the art because one of ordinary skill 
in the art would have been able to substitute one known element for another to yield a 
predictable result. 



Conclusion 

No claims are allowed. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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